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(19) Japan Patent Office (JP) 

(11) Publication Number: Japanese Patent Laid-Open No. H01-101519 
(43) Date of Publication: April 19, 1989 

(12) Laid-Open Disclosure Public Patent Bulletin (A) 

5 (51) Int, CL 4 Identification Number JPO File Number 

G 02 F 1/133 327 7370-2H 
Request of Examination: not made 
The Number of Inventions: 1 (7 pages in total) 
(54) Title of the Invention: ACTIVE MATRIX SUBSTRATE 
10 (21) Application Number: S62-258854 
(22) Date of Filing: October 14, 1987 
(72) Inventor: Hideto ISHIGURO 

c/o Seiko Epson Corporation 
3-3-5, Owa, Suwa-shi, Nagano, Japan 
15 (71) Applicant: Seiko Epson Corporation 

2-4-1 Nishi-Shinjuku, Shinjuku-ku, Tokyo, Japan 
(74) Agent: Patent Attorney Tsutomu MOGAMI (and another) 

Specification 
20 1. Title of the Invention 

Active Matrix Substrate 
2. Scope of Claim 

1, An active matrix substrate comprising a thin film transistor, a source wiring, 
a gate wiring, a pixel electrode, and an insulating film which insulates the source wiring 
25 and the gate wiring, characterized in that a portion of the source wiring which is made 
of the same material as the gate wiring is formed simultaneously with the gate wiring, 
and a bridge wiring which is made of the same material as the pixel electrode is formed 
simultaneously with the pixel electrode so as to make a connection between the portions 
of the source wiring. 

30 2. An active matrix substrate according to Claim 1, wherein a portion of the 
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gate wiring which is made of the same material as the source wiring is formed 
simultaneously with the source wiring, and a bridge wiring which is made of the same 
material as the pixel electrode is formed simultaneously with the pixel electrode so as to 
make a connection between the portions of the gate wiring. 
5 3, Detailed Description of the Invention 
[Industrial Field of the Invention] 

The present invention relates to an active matrix substrate used in active matrix 
liquid crystal displays, electrochromic displays, or the like, 
[Prior Art] 

10 In a conventional active matrix substrate, ITO, polycrystalline silicon 

containing impurities, or the like, is used as a wiring material, as shown in pp, 196-199 
of JAPAN DISPLAY ? 86, for example. 

FIG 3(a) is a top view of the conventional active matrix substrate. FIG. 3(b) 
is a cross-sectional view taken along the line BB* in FIG 3(a). Also, the top views of a 

15 part of the manufacturing process for the conventional active matrix substrate are shown 
in FIGS. 4(a>(d), and the cross-sectional views are shown in FIGS. 4(a')-(d'). 

FIGS. 4(a) and 4(a J ) are figures showing a channel region 405, a source region 
406, a drain region 407, and a gate insulating film 409 of a thin film transistor formed 
over a base insulating film 411. FIGS. 4(b) and 4(b ? ) show a formation of a gate 

20 electrode and a gate wiring 401. FIGS. 4(c) and 4(c') show a formation of an 
insulating film 410 which insulates the gate wiring 401 and a source wiring 402 from 
each other, and a formation of contact holes 408 in a prescribed position to connect the 
source region 406 of the thin film transistor with the source wiring 401 and to connect 
the drain region 407 of the thin film transistor with a pixel electrode 404. Further, 

25 FIGS. 4(d) and 4(d') show a formation of the source wiring 402 and the pixel electrode 
404, which accordingly provides a structure of the conventional active matrix substrate. 

As is clear from the above steps, it is necessary for a thin film for a wiring to be 
formed twice and a photo etching step to be performed twice in a wiring method of the 
conventional active matrix substrate. 

30 [Problem to be Solved by the Invention] 
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The above described ITO or the like which is the conventional wiring material 
has a high specific resistance of 300 \xQcm, so that, in light of signal delay or the like, 
the limit in size of the screen in which ITO or the like can be used as a wiring material 
is approximately 10 cm ? and larger screen size than that is impossible to be realized. 
5 Therefore, in order to realize a screen size larger than the above described screen size, a 
wiring made of a wiring material with lower resistance is essential However, in case 
of changing the material for wiring without changing the conventional wiring and 
structure, because of the material differences between the source wiring and pixel 
electrode, the number of formations of a thin film and the number of performances of 
10 photo etching increase one time each, which makes the manufacturing process very 
complicated. 

The present invention solves the foregoing problems, and it is an object to 
provide a larger active matrix substrate with high reliability. 
[Means for Solving the Problem] 

15 An active matrix substrate of the present invention which comprises a thin film 

transistor, a source wiring, a gate wiring, a pixel electrode, and an insulating film which 
insulates the source wiring and the gate wiring, is characterized in that it comprises 
either a portion of the source wiring which is made of the same material as and formed 
simultaneously with the gate wiring and a bridge wiring which is made of the same 

20 material as and formed simultaneously with the pixel electrode so as to make a 
connection between the portions of the source wiring, or a portion of the gate wiring 
which is made of the same material as and formed simultaneously with the source 
wiring and a bridge wiring which is made of the same material as and formed 
simultaneously with the pixel electrode so as to make a connection between the portions 

25 of the gate wiring. 
[Embodiment] 

Hereinafter, the present invention is described in detail based on embodiments. 
Embodiment 1 

FIG 1 is a top view of one example of an active matrix substrate of the present 
30 invention* It is characterized in that a crossing portion of a source wiring 102 and a 

3/9 



English Translation of JPH01-101519 



gate wiring 101 is being bridged by a bridge wiring 103. FIG 2 shows a 
cross-sectional view along the line AA' in FIG 1. 

An embodiment of the present invention is further detailed in process sequence 
with the use of FIGS. 5(a)»(d) being top views and FIGS, 5(a>(d') being 
5 cross-sectional views. First, as shown in FIGS. 5(a) and 5(a'), a clean base insulting 
film 511 comprising silicon dioxide, silicon nitride, or the like, is formed over an 
insulating substrate made of glass, quartz, sapphire, or the like. Either a 
polycrystalline silicon film or an amorphous silicon film at a thickness of approximately 
1500A to 3000A which contains impurities to be donors or accepters is formed over the 

10 base insulting film 511 in a predetermined configuration. Further, over that film, a thin 
film comprising either polycrystalline silicon or amorphous silicon at a thickness of 
100 A to 500A which does not contain the impurities is formed in a predetermined 
configuration. The formations of a channel region 505, a source region 506, and a 
drain region 507 of a thin film transistor are achieved through this process. Over them, 

15 an insulating film comprising silicon dioxide, silicon nitride, or the like is formed at a 
thickness of approximately 500A to 3000A, to be a gate insulating film 509. 

Next, as shown in FIGS. 5(b) and 5(b% a thin film at a thickness of 
approximately 1000A to 7000A is formed with the use of low resistance material such 
as aluminum, molybdenum, tungsten, tantalum, niobium, titanium and silicide thereof, 

20 various alloy, or superconducting material, in a predetermined configuration, to be a 
gate wiring 501 and a source wiring 502 + It is noteworthy here that a source wiring is 
not formed at the crossing portion of the gate wiring and the source wiring. The 
adoption of this structure enables the gate wiring and most part of the source wiring to 
be formed simultaneously. 

25 Next, as shown in FIGS. 5(c) and 5(c f ), an insulating film 510 made of silicon 

dioxide, silicon nitride, or the like, which doubles as an insulating film which insulates a 
source wiring and a gate wiring from each other, and as a passivation film which 
protects a thin film transistor, is formed at a thickness of approximately 3000A to 
10000A, and contact holes 508 are formed in a predetermined configuration as shown in 

30 the figures. 
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Next, as shown in FIGS. 5(d) and 5(d ? ), an ITO film is formed in a 
predetermined configuration, and a pixel transparent electrode 504 and a bridge wiring 
503 which bridges the source wirings at the crossing portion of the gate wiring and the 
source wiring are obtained. Also, through this process, contact is made between the 
5 source wiring 501 and the source region 506, and between the pixel electrode 504 and 
the drain region 507. 

One example of an active matrix in accordance with the present invention is 
made through the above described process. 
Embodiment 2 

10 In the previous embodiment, the source wirings are bridged; however, it is also 

possible to bridge the gate wirings, which is shown in FIGS. 6(a)-(c). 

After forming a channel region 605, a source region 606, and a drain region 
607 of a thin film transistor, an insulating film is formed, and then a source wiring 602 
and most part of a gate wiring 601 are formed with the use of the similar low resistance 

15 material as in the previous embodiment. In such case, a gate wiring at a crossing 
portion of the source wiring and the gate wiring is not formed. An insulating film is 
formed, and then, after the formation of contact holes 608, a gate wiring 603 is 
simultaneously formed with a pixel electrode 604 and a wiring 613 which connects the 
source region 606 of the thin film transistor and the source wiring 602. 

20 [Effect of the Invention] 

As described above, according to the present invention, lower resistance of a 
gate wiring and a source wiring can be achieved without increasing the number of steps 
at all from that of the prior art, and thereby, the following effects are obtained, 

a. As a result of achieving a lower resistance gate wiring, the number of pixels 
25 can be increased because of the reduction in switching time of the thin film transistor, 

which allows the screen size to be larger. 

b. As a result of achieving a lower resistance source wiring, because the time to 
write pixels can be reduced, same effect as a. can be obtained. 

c. Because it is possible to make the wiring narrower, a parasitic capacitance 
30 including a capacitance between the gate wiring and the source wiring can be made 
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lower. Parasitic capacitance between them is one of the factors dropping the switching 
speed of the transistor. Thus, if the parasitic capacitance can be made lower by the 
present invention, the speed of the transistor can be increased, which provides the same 
effect as a, 

d. Because it is possible to make the wiring narrower, an aperture ratio of the 
pixel can be increased, so that brighter image can be obtained. 

e, In case the wiring is simply made of a lower resistance material such as metal, 
an additional step is needed in each of film formation process and photo etching process, 
thereby reducing reliability and decreasing the yield rate. However, because the 
number of steps of the present invention is the same as that of the prior art, these can be 
avoided. 

Therefore, according to the present invention, without incurring reduction in 
reliability and decrease in the yield rate, an active matrix substrate can have larger size, 
higher definition, and higher image quality due to higher aperture ratio, 
4. Brief Description of the Drawings 

FIG 1 is a top view of an embodiment of the present invention. FIG. 2 is a 
cross-sectional view along the line AA* in FIG. 1. FIG. 3(a) is a top view of one 
example of a conventional active matrix substrate, and FIG. 3(b) is a cross-sectional 
view along the line BB\ FIGS, 4(a)-(d) and 4(a>(d ? ) show a manufacturing process 
of the prior art, and FIGS, 4(a)-(d) are top views and FIGS. 4(a>(d') are cross-sectional 
views. FIGS, 5(a)-(d) and 5(a>(d J ) show a manufacturing process of an embodiment 
of the present invention, and FIGS. 5(a)-(d) are top views and FIGS. 5(a ? )-(d>) are 
cross-sectional views. FIGS. 6(a)-(c) are top views showing a manufacturing process 
of an embodiment. 

101, 201, 301, 401, 501, and 601: gate wiring 

102, 202, 302, 402, 502, and 602: source wiring 

103, 203, 503, and 603: bridge wiring 

104, 404, 504, and 604: pixel electrode 

105, 405, 505, and 605: channel region 

106, 406, 506, and 606: source region 
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107, 407, 507, and 607: drain region 

108, 408, 508, and 608: contact holes 

209, 309, 409, and 509: gate insulating film 

210, 310, 410, and 510: insulating film between source wiring and gate wiring 

211, 311, 411, and 511: base insulating film 
412, 312, 412, and 512: insulating substrate 

613: wiring connecting source region and source wiring 

Applicant for a Patent: Seiko Epson Corporation 

Agent: Patent Attorney Tsutomu MOGAMI (and another) 
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Written Amendment (Formalities) 

February 18, 1988 

To Commissioner of the Japan Patent Office, Mr. Kunio Ogawa 
1* Indication of the Case 

Showa 62 (1987), Patent Application No. 258854 

2. Title of the Invention 

ACTIVE MATRIX SUBSTRATE 

3. Person in charge of Amendment 

Relationship with the Case: Patent Applicant 

(236) Seiko Epson Corporation 

President, Tsuneya NAKAMURA, 

2-4-1 Nishi-Shinjuku, Shinjuku-ku, Tokyo, Japan 

4. Agent 

Patent Attorney, (4664) Tsutomu MOGAMI (and another) 
Mogami Patent Law Firm, c/o Hattori Seiko Co., Ltd. 
2-6-21, Kyobasi, Chuo-ku, Tokyo, 104 Japan 
Tel: 563-2111 Ext.: 631-635 Person in charge: Hayashi 

5. Date of Order of Amendment 

January 26 ? 1988 
6* Object of Amendment 
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Specification (Brief Description of the Drawings) 
Drawings (FIGS. 4-5) 
7. Contents of Amendment 
As per enclosure* 

Written Amendment 

1. Amend from "FIGS. 4" on page 10, line 12 through "are cross-sectional 
views." in the last line of the specification as follows: 

"FIGS. 4(a)-(h) show a manufacturing process of the prior art, and FIGS. 4(a), 
(c), (e), and (g) are top views and FIGS. 4(b), (d), (f), and (h) are cross-sectional views, 
FIGS. 5(a>(h) show a manufacturing process of the Embodiment 1 of the present 
invention, and FIGS. 5(a), (c), (e), and (g) are top views and FIGS. 5(b), (d), and (f) are 
cross-sectional views." 

2. FIGS. 4-5 are amended as in another sheet. 

Patent Attorney Tsutomu MOGAMI (and another) 



9/9 



